The DPD is a coarse-grained simulation technique with hydrodynamic interaction In the present work, the electrostatic force is introduced to take into account the electrostatic interactions between charged beads. The conservative force F C ij = a ij (1 − r ij /r c )ê ij is used to model the repulsive interaction of beads i and j, where r ij = |r ij | is the distance between beads i and j,ê ij = r ij /r ij is the unit vector, r c is the cutoff radius of the force, and a ij represents the maximum repulsion interaction of beads i and j. For any two beads of the same type, we take the repulsive parameter a ii = 25, and for any two beads of different types, we set the interaction parameter a W H = a W P = a W I = a W C = a HP = a HI = a HC = a P I = a P C = a IC = 25 and a W T = a P T = a HT = a IT = a CT = 100 (W stands for water bead, and I represents counterion bead which is introduced into the system to ensure the charge neutrality) to denote the hydrophilic/hydrophobic property of the beads 2,3 . The dissipative
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are for thermostat, where v ij = v i − v j is relative velocity between beads i and j, γ is the strength of friction, ζ ij is a symmetric random variable with zero mean and unit variance, and ∆t is the time step of simulation 1 .
Electrostatic interactions were incorporated into the DPD simulations by Groot 4 . Since soft potential in the DPD allows for the overlap between DPD beads, when the charged DPD beads are modeled, this can lead to the formation of artificial ion pairs and cause the divergence of the electrostatic potential. To avoid this problem, Groot chose to spread out the charges using the distribution 4 : ρ e (r) = 3 πre 3 (1 − r/r e ) with r < r e , where r e is the electrostatic smearing radius, and is typically set as 1.6r c (for details of the method, see Ref.
4).
Moreover, in order to mimic the receptor-ligand interaction, we use a modified LJ
, where r ij ≤ r cut , σ = 0.624r c , and ϵ is used to identify the strength of the receptor-ligand interaction (we fix it as 10 k B T ). The cutoff r cut of the potential is the same as that in the DPD (i.e., r c ) unless otherwise stated. Additionally, to guarantee the proper running of the DPD technology, the repulsive force is set to be 25k B T /r cut if it is larger than 25k B T /r cut , therefore this potential becomes "soft".
Further, we use a harmonic bond We can convert the DPD units into SI units via examining the membrane thickness and the lipid diffusion coefficient 5 . Usually, the thickness of DPPC bilayer is about 4nm and 
II. Supplementary Figures and Discussions
Figures S2a-d show the snapshots of the final equilibrium of nanoparticle-polymers complex (NPC) under different ionized degrees (i.e., external pH value). With the increase of ionized monomer number, the electrostatic attractive interaction becomes stronger, and the number of adsorbed polymers on the nanoparticle will increase. However, with a further increase of ionized monomer number, the number of adsorbed polymers will decrease, i.e., the maximum number of adsorbed polymers corresponds to the middle range of N (from 4 to 6), as shown in Fig. S2e . This is due to an increase of the electrostatic repulsive interaction between the adsorbed polymers on the particle surface with ionized monomer number N, while the averaged attractive interaction energy be- tween single polymer and nanoparticle increase linearly with the increase of N (see Fig. S2f ).
In order to determine the zeta potential ζ of the nanoparticle-polymer complex, we first calculate the mean electrostatic potential ϕ at the distance r from the nanoparticle center 7 :
, where E(r) is the electric field and P(r) is the integrated charge in units of q within the distance r, and ε is the dielectric constant of water. The mean electrostatic potential as functions of the distance r under different pH conditions is shown in Fig. S3 . Then we can obtain the zeta potential in various cases. Interestingly, as shown in the inset of Fig. S3 , it is found that the zeta potential will drop below zero when N ≥ 6, indicating that the surface charge sign of nanoparticle could be changed because of the associated anionic polymers on its surface.
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